CDM

Smith

Memorandum
To: Sean Sheldrake, U.S. EPA Region 10
From: Lance Peterson, RG and Stephen Dent, PhD

Date: June 25, 2013

Subject: Arkema Offshore NAPL Evaluation

This memorandum presents CDM Smith Inc.’s (CDM Smith) evaluation of the presence of non-
aqueous phase liquid (NAPL) offshore of the Arkema Inc. facility in Portland, Oregon. This
evaluation was conducted as a response to Legacy Site Services’ (LSS) statement that, “There is
no documented presence of NAPL in sediments off the Arkema site.” This statementwas made by
LSS as part of their March 28, 2013 response to the U.S. Environmental Protection Agency’s (EPA)
February 11, 2013 comments on the draft Engineering Evaluation and Cost Analysis
(EE/CA)(Integral Consulting Inc., 2012) for the Arkema Early Action site. Specifically, LSS made
this statement in response to EPA’s EE/CA Comment No. 40 in which the EPA indicated that
source material (i.e, NAPL) is present offshore of the Arkema site.

Methodology

In order to evaluate the presence of NAPL offshore of the Arkema site, CDM Smith considered
several lines of evidence. The primary and strongest line of evidence used was visual
observations of blebs, globules, dark brown oily material, or other similar terms as documented
on existing sediment core logs. Secondary lines of evidence were also evaluated to determine if
the data suggested the presence of NAPL. The secondary lines of evidence were evaluated to
support the core log evaluation findings or provide information on the potential presence of
NAPL where visual observations were lacking. The secondary lines of evidence evaluated
included:

Evaluating sheen and odor along with corresponding elevated organic vapor meter
(OVM) measurements

Screening of transition zone water (TZW) and in-river groundwater concentration data
Evaluation of upland NAPL plumes with respect to proximity to the Willamette River

The following sections discuss evaluation of the primary and secondary lines of evidence and the
findings with regard to the presence of NAPL offshore of the Arkema site.
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Evaluation of Sediment Core Logs

CDM Smith evaluated 73 sediment core logs obtained from the reports listed below:

Phase Il Stage 1 & 2 In-River Groundwater/Sediment Investigation Report (Integral
Consulting Inc., 2003) - 25 Logs

Portland Harbor RI/FS Round 2A Sediment Site Characterization Summary Reports and
the Round 2B Field Summary Report (Lower Willamette Group, 2005) - 12 Sediment Core
Logs Adjacent to the Arkema Facility

Final Removal Action Area Characterization Report (Integral Consulting Inc., 2011} - 36
Logs

The sediment core logs were reviewed to determine if terms such as blebs, globules, dark brown
oily material, etc., were documented indicatingthe likely presence of NAPL. Outof 73 sediment
core logs reviewed, six cores were identified as containing terms indicating the presence of NAPL.
These six sediment cores are:

WB-6 The sediment core log noted that a “residual NAPL” was observed from
11.8 to 11.9 feet below mudline {ft bml}. Note that there was no sample
recovery from 11.9 to 15.9 ft bml as the sediment was very soft so NAPL
presence could not be verified for this interval but a strong odor was
noted at 15.9 ft bml at the top of the next sample recovered.

In addition, the report text (Integral Consulting Inc.,, 2003} noted a
positive response to the Sudan 1V field screeningfor NAPLat-12.5to-14.4
ft City of Portland Datum (CPD) although the report notes that this may
have been due to petroleum hydrocarbons based on visual evidence.

The report further indicates a residual NAPL of unknown origin was
identified at-22.4 to -24.4 ft CPD and visual evidence of residual NAPL
characteristicof DDT manufacturing(identified in text specificallyas
NAPL) was observed as a 0.1-foot band corresponding with a spike in an
OVM measurement.

WB-11 “Trace of dark brown oily material” noted at 6.5 to 7.5 ftbml.
“Strong odor” accompanied by a “few black bands 1” thick” were noted
from 13.5 to 14.5 ftbml.

WB-35 “Small brown oil globules” noted from 8 to 9.3 ft bml. “Small brown oil
globules” noted from 10 to 10.8 ft bml. “Few oil globules” noted from 13.2
to 13.3 ftbml. “Heavy sheen with oil globules” noted from 18 to 19 ft bml

WB-36 “SAND with black oily material” and “strong chemical /decaying vegetation
odor” noted from 9.5 to 10 ft bml.
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WB-49 “A few small spotty brown oil globules” noted from 3 to 4 ftbml.

€358 “Black liquid with oily odor” noted from 54 to 56 centimeters bml (1.77
to 1.83 ftbml).

Copies of the logs where the likely presence of NAPL has been identified are provided in
Attachment A. The intervals where terms indicating the presence of NAPL were identified have
been highlighted on each log for review. Figure 1 shows the six sedimentcore locations where
NAPL has been potentially identified based on a review of the sediment core logs.

In addition, CDM Smith provided oversightof field investigationactivitiesthat occurred in 2009
(CDM Federal Programs Corporation, 2010). The CDM Smith representative noted oil globules
and heavy sheen in sediment core WB-35 from 8 to 10 ftbml, 12 to 14 ft bml, and 18 to 20 ft bml
along with moderate to strong petroleum odors. Two photographs (No. 007 and No. 008) were
taken of the core showing the oil globules.

Secondary Lines of Evidence
Sheen and Odors with Corresponding Elevated OVM Measurements

Sheens and odors along with corresponding elevated OVM readings provide further evidence of
the presence of NAPL. DNAPL Site Evaluation (Cohen & Mercer, 1993}, a dense NAPL (DNAPL)
site evaluation guidance document, identifies a range of OVM readings from 100 to 1,000 parts
per million (ppm) as potentially indicatingthe presence of NAPL. Table 1 provides a summary of
the sediment cores in which sheen, odor, and elevated OVM readings were observed.

Sheen covered sedimentaccompanied with ador, and elevated OVM readings were observed at
core locations WB-6, WB-11, WB-36, WB-39, WB-42, C348, C351, C360-2 and C366-2. Table 1
presents the OVM readings obtained at each core location. The highest OVM reading of 3,000
ppm was obtained at corelocation WB-6 where residual NAPL was also observed. OVM readings
greater than 1,000 ppm, along with sheen and odor, were observed at sediment core locations
WB-10, WB-11, and C351, providing strong evidence of the presence of NAPL. Figure 1 shows
the locations where sheen/odors and accompanied elevated OVM readings indicate the potential
presence of NAPL through this secondary line of evidence. Attachment B providesthe sediment
core logs for these locations.

TZW and In-River Groundwater Concentrations Screening

TZW and in-river groundwater concentration data was screened based on criteria presented in
the DNAPL Site Evaluation (Cohen & Mercer, 1993) guidance document, which indicatesthat
contaminant concentrations exceeding 1% solubility may infer the presence of NAPL. For this
evaluation, two contaminants of concern were assessed: 4,4-DDT and chlorobenzene. The 1%
solubility criteriafor 4,4-DDT is 0.0325 micrograms per liter (ug/L), and the 1% solubility
criteria for chlorobenzene is 5,000 pg/L.
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TZW samples were collected as part of the Portland Harbor Remedial Investigation (RI} in an
area along the shore just to the north of Dock 2 {(downstream dock) and adjacent to the NAPL
plume identified in the Arkema Upland RI Report (Environmental Resources Management, 2005),
which is approximated to border the river’s edge. Sample locations where concentrations
exceeded the 1% solubility criteria for 4,4’-DDT and/or chlorobenzene are shown on Table 2.
The contaminants 4,4’-DDT and/or chlorobenzene were detected in TZW samples at
concentrations ranging from 0.84 to 2.7 pg/L and 12,000 to 30,000 ug/L, respectively. Figure 1
shows the locations where elevated contaminant concentrations in TZW samples indicate the
potential presence of NAPL through this secondary line of evidence.

Groundwater samples collected offshore of the Arkema site were collected during Phase 11, Stage
1, of the Groundwater and Sediment Investigation performed by Integral Consulting Inc. in 2002
and 2003 for ATOFINA Chemicals. Table 3 lists groundwater sample locations where 4,4’-DDT
and/or chlorobenzene analytical results exceeded the 1% solubility criteria. Note that all positive
results for 4,4’-DDT above the detection limit are listed as the detection limit did not drop below
the 1% saturation criteria. Note also thatall but three of the reported concentrations for DDT are
above the solubility limit (i.e., fully saturated), and that one sample is over three orders of
magnitude above saturation. Integral Consulting Inc. (2003} speculated that DDT concentrations
elevated above saturation may have been high-biased “because the groundwater samples were
collected using Geoprobe® temporary well screens,” which could have introduced fine material.
However, they do note that the exceedances of DDT solubility are collocated with samples of
elevated chlorobenzene, which they indicated is a likely co-solvent interaction between DDT and
chlorobenzene. Figure 1 shows the locations where elevated contaminant concentrations in
groundwater samples indicate the potential presence of NAPL through this secondary line of
evidence.

Upland NAPL Plume Evaluation

Evaluating the presence of NAPL in upland soil adjacent to the Willamette River provides
evidence of potential sources of NAPL migrating to sediment offshore of the Arkema site. Dense
non-aqueous phase liquid (DNAPL) plumes have been identified and characterized in the uplands
of the Arkema site (Environmental Resources Management [ERM], 2005). DNAPL was identified
by visual observation along with OVM readings that were then validated by Sudan IV
Hydrophobic Dye testing. Ultimately, zones of residual DNAPL were characterized by OVM
readings greater than 500 ppm, sheen visually evident on soil particles, and the confirmed
presence of brown or red droplets in the soil sample (referred to in the ERM reportas ganglia or
microglobules). Note that Cohen & Mercer {1993) identify a range of OVM readings that may
infer the presence of NAPL from 100 to 1,000 ppm.

Two major DNAPL plumes were identified in the uplands of the Arkema site. One plume was
identified beneath the former ManufacturingProcess Residue (MPR) Pond and Trench, and
another plume was identified just upstream of Dock 2 bordering the edge of the river bank (see
ERM figure in Attachment C). Cross sections generated from borehole logs show a gravitational
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pathway along a sloped silt layer for the NAPL to travel in a north/northeasterly direction from
the former pond area toward the river.

Evaluation Findings

Evidence for the presence of NAPL, both through direct physical and supporting ancillary (i.e.,
secondary) evidence, has been documented within the in-water sediments adjacent to the
Arkema site. NAPL has been documented through directvisual evidence in six sediment core logs
where terms such as NAPL, black oily material, black bands, and oil globules were used to
describe this material. Most notably, in the Phase Il sediment investigation, it was noted that the
observed NAPL was “characteristicof DDT manufacturingprocessresidue” (Integral Consulting
Inc.,, 2003). Also, while many observations made in borehole cores are from a single discreet
depth, oily globules observed in WB-35 were noted repeatedly from a depth of 8 to 19 ft bml],
indicatinga vertical distribution of the NAPL plume of 11 feet.

In support of the visual evidence documented for the presence of NAPL, there are multiple lines
of ancillary evidence from the sediment investigations. There were a total of 9 sedimentcore logs
that documented the presence of sheen accompanied with moderate to strong odor, and OVM
readings above 100 ppm, a concentration criteria outlined in Cohen & Mercer {1993} as evidence
that may infer the presence of NAPL.

Groundwater concentrations of chlorobenzene and 4,4’-DDT also support the visual
documentation of NAPL. Chlorobenzene concentrations greater than 1% solubility were
identified in three TZW samples and seven borehole groundwater samples. Elevated
chlorobenzene results from the 2003 Phase 1l sedimentinvestigation were described as being the
result of, “DNAPL fluids likely migrated along more permeable sand beds within the finer-grained
and less permeable sediments that slope to the southeast and generally emulated the slope of the
basalt surface in the near shore area” (Integral, 2003). 4,4’-DDT concentrations greater than 1%
solubility were identified in four TZW samples and 14 borehole groundwater samples, 11 of
which were above 100% solubility concentrations.

Based on the primary line of evidence (visual observation), and secondary lines of evidence
(sheen/odor with accompanying elevated OVM readings and elevated TZW and groundwater
contaminantconcentrationsin excess of 1% solubility), NAPL appears to be present in the in-
water sediment adjacent to the Arkema site. Figure 1 identifies the locations with primary
evidence of NAPL (i.e, visual indications) and locations with secondary evidence of NAPL (i.e,,
sheen/odor with accompanying elevated OVM readings and elevated TZW and groundwater
contaminantconcentrationsin excess of 1% solubility).
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Table 1

Summary of Cores that Exhibit Evidence of NAPL Based on Field Observations
Arkema Early Action Site

Primary Line of Evidence

Secondary line of Evidence

NAPL Sheen with OVM Reading
Observation NAPL Description Odor Sheen/Odor Description >100 ppm1

WB-6 11.8-11.9 Yes Residual NAPL Yes Strong odor >3,000
WB-11 6.5-7.5 Yes Trace of dark brown oily material Yes Weak odor -
13.5-14.5 Few black bands 1" thick Strong odor 1,230
WB-35 8-9 Yes Small brown oil globules Yes Weak to strong petroleum odor -
10-10.8 Small brown oil globules Moderately strong petroleum odor -
13.2-13.3 Few oil globules Sheen 139.5
18-19 Oil globules Black, heavy sheen, strong petroleum odor -
WB-36 9.5-10 Yes Black oily material Yes Light sheen, strong chemical/decaying vegetation odor -
16-18 NA Strong chemical odor, light sheen 675
WB-39 10-12 No NA Yes Strong chemical and decaying vegetation odor 824
WB-42 8- 10 No NA Yes Strong chemical odor 240
WB-49 3-4 Yes Few small spotty brown oil globules No Weak odor -
C348 1-5 No NA Yes Odor and light sheen in lenses 360
{30 - 153 cm)
C351 1-2.6 No NA Yes Slight TPH odor/sheen 2,690
{30-80cm)
C358 1.77-1.83 Yes Black liquid No Oily odor -
{54 - 56 cm)
C360-2 2.3-59 No NA Yes Small sheen florets/moderately strong chemical odor 200
{70 - 180 cm)
C366-2 6.6-9.4 No NA Yes Strong odor/pesticide and stain/sheen 270
(202 - 288 cm)
Notes:
ft bml - feet below mudline
NA - not applicable, no NAPL observed
NAPL - non-aqueous phase liquid
OVM - organic vapor meter
ppm - parts per million
— Indicates OVM reading was not obtained or was below the 100 ppm criteria
1) OVM screening level for NAPL {greater than 100 ppm) based on criteria
presented in DNAPL Site Evaluation {Cohen & Mercer, 1993} guidance document.
% eriikls
P\50993-315-Arkema\EE-CA\NAPL position paper\NAPL position paper\Tables\Table 1 - Core Log NAPL Summary.xisx Page lof1l
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Table 2
Transition Zone Water Samples with Concentrations >1% Solubility for 4,4-DDT or Chlorobenzene
Arkema Early Action Site

4,4 -DDT Chlorobenzene
1% Solubility Limit = 1% Solubility Limit =

0.0325 pg/L' 5,000 pg/L>
LWG2-T90-AP3D
LWG2-T30-AP3D
LPW-TZW3AP04D
LWG2-T30-AP2A
LWG2-T30-AP3A

LWG2-T30-AP3A-D 0.84 -—
LWG2-T90-AP3A 2.7 -—
Notes:

ug/L - micrograms per liter

- Value did not exceed 1% solubility criteria

1) Based on 3.25 pg/L solubility in water from Verschueren (1983).

2) Based on 500,000 ug/L solubility in water from Montgomery & Welkom (1990).

Onith

P:\50993-315-Arkema\EE-CA\NAPL position paper\NAPL position paper\Tables\Table 2 - TZW Solubility Exceedance.xlsx Page 1 Of 1
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Table 3
In-Water Groundwater Samples with Concentrations >1% Solubility for 4,4-DDT or Chlorobenzene
Arkema Early Action Site

4,4 DDT Chiorobenzene

1% Solubility Limit = 1% Solubility Limit =
Location ID 0.0325 pg/L' 5,000 pg/L’

WB-1

WB-2

WB-4

WB-5

WB-7

WB-8

WB-9

WB-10 1,900 64,000
WB-11 130 32,000
WB-13 0.49 12,000
WB-14 23 9,300
WB-18 0.51 -
WB-23 0.15 -
WB-25 3.6 16,000
Notes:

ug/L - micrograms per liter

- Value did not exceed 1% solubility criteria

1) Based on 3.25 pg/L solubility in water from Verschueren (1983).

2) Based on 500,000 ug/L solubility in water from Montgomery & Welkom (1990).

Onith

P:\50993-315-Arkema\EE-CA\NAPL position paper\NAPL position paper\Tables\Table 3 - Groundwater Solubility Exceedance.xlsx Page 1 Of 1
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Figure 1: Non-Aqueous Phase Liquid (NAPL) Evaluation
Arkema Inc.
Portland, Oregon

NAPL Lines of Evidence
Visual

Sheen/Odor/OVM

Transition Zone Water > 1% Solubility Limit

Groundwater > 1% Solubility Limit

ED_000959_PST_00007927-00010 3/28/2018 SEMS_296192



Attachment A
Sediment Core Logs Containing
Visual Evidence of NAPL
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™ | Project No: 8601192.001.0634 ]
Barehole: WB-6 (revised 9/02)
Project: Acid PlantRI
Client: ATOFINA Chemicals, Inc. Ground surface: Dock #1
Location: Portland, OR Geologist: Eron Dodak
= b b=
E SAMPLE | OWM g —é g GROUP LITHOLOGIC
g S
£ [ Nomeer | em) | S | = | S | svmsoL DESCRIPTION WELL CONSTRUCTION DETAL
A 12| =
o &
- - Mudline @ 49.1' below dock -
:_5 5 -
10 10
15 15—
20 20
25 25
" 30 30
|35 35
40 40—
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1829
Drill Method: Direct push probe Dock Surface Elevation: 36.56
Drill Date: 7 June 2002 Borehole Diameter: 2.0" Sheet: 10of 2
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™ | Project No: 8601192.001.0634 ,
Borehole: WB-6 (revised 9/02)
Project: Acid Plant Rl
Client: ATOFINA Chemicals, Inc. Ground surfaca: Dock #1
Location: Portland, OR Geologist: Eron Dodak
g 1P
| sameie | o | €| B | £ | erowe LITHOLOGIC
510 | &
£ | NuMBER | (om) | 5 | = | & | svmeoL DESCRIPTION WELL CONSTRUCTION DETAIL
g 12| =
4& A5
a5 45 —
o ML | Clayey SILT, dark gray (10YR 4/1), ~15-20% E
B §01752 7.1 |100% NA clay, wet, trace (6%} tan powdery material, trace 50 __
~ (5% tan to light brown material, weak odor, dis- -
. 501753 8.9 |100% NA continuous sheen on water. 7
- Decreased clay conteni below 49.5' BGS. -
n Tan powdery material absant below 51' BGS, ]
e 0%] NA trace (~5-10%) nor-carbonized wood, tan @ —
[ 55 52.5-563' BGS. 55
B SILT, very dark gray {10YR 3/1), some very fine -
n sandy silt zones (~25-35%), moist, weak fo BACKFILLED -
— | s01754 | 314 |30%| NA moderate odor. WBENTONITE 7
- GROUT —
» SILT, very dark gray {2.8Y 3/1), trace very fine g
—60 | 801765 | >3000 | 60% NA sand, wet, ~5-10% carbonized and non- 60 —
= i o, A —
- ol A M{'Siy, very fine SAND, gray (2.6v 571, ~10-20% E
N silt, strong odor, residual NAPL observed from -
- 60.9-61.01. e
- Soft probing @ 61-63". Very soft from 63-65", ]
55 Geoprobe rods sank to 85 No sample 65 ]
. coliscted. ]
- 801756 | 1389 | 60%| NA SILT, dark gray (7.5YR 4/1), trace fibrous -~
e organics (<5%), soft, strong odor at top of ]
- | sample, weak odor elsewhere, race fine sand. | -
- Boring terminated @ 67' BGS. ]
70 70
.75 76—
50 ao]
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1829
Drill Method: Direct push probe Dock Surface Elevation: 38,56
Drill Date: 7 June 2002 Borehole Diameter: 2.0" Sheet: 20of 2
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™
Project No: 8601192.001 0634 Borehole: WB-11
Project: ATOFINA
Client: ATOFINA Chemicals, Inc. Ground Surface: Barge Deck
Location: Portland, DR Logged By: Eron Dodak
3 H
¥ =z |SAMPLE| OVM . GROUP LITHOLOGIC BACKFILL 3 z
£ g NUMBER|(ppm}| 2 | B | 2 | symeoL DESCRIPTION {Bentonite grout) & g
x < z = E - <
: g S &
g 2 le| =z & @
9 Barge Deck ]
j* ) k4]
" Willamette River surface. 7
5— 5—
5 5
0— -
10 10
i ) Mudline at 115 fr below barge deck. i ]
B I ML | SILT, dark olive gray (5Y 3/2), trace fine sand and B
R organics, soft, no odor. i
501963 | 4.4 | Neg. |[100%
- Light tan clay-rich zones, 5-10% fibrous organics. -
5| SO1964 | 37 | Neg. |100% Occasional tan elay rich laminations, weak odor. -5
15 —~15
T s01085 | 14.8 | Neg. | 30% 7
i | As above with color dark gray (5Y 4/1), weak odor, i N
trace of dark brown oily material.
-10 As sbove with consolidated tan fiberous material -0
—20 e 19.3-19.4 ft below deck. — 20
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1829
Drill Method: Direct Push Barge Deck Elevation: 9.4 ft
Drill Date March 6-7, 2003 Borehole Diameter: Varies Sheet: 10f 2
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Project No: 8601152.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, inc.

Location: Portland, OR

Borehole: WB-11

Logged By: Eron Dodak

Ground Surface: Barge Deck

DEPTH (feet)

SAMPLE
NUMBER

ELEVATION {feet)

ovM
{ppm)

SUDAN IV

RECOVERY

INTERYVAL

GROUP
SYMBOL

LITHOLOGIC
DESCRIPTION

BACKFILL
{Bentonite grout)

DEPTH {feet)
ELEVATION (feet)

40

SOides

109

Neg.

20%

801987

1230

Neg.

60%

501968

78.5

Neg.

100%

501969

128

Neg.

75%

S01870

214

Neg.

45%

801871

Neg.

35%

ML

SILT, dark gray (10YR 4/1), trace of very fine sand
and fiberous organics, slightly stiff, weak to
moderate odor.

As above with ¥4 thick very fine sand rich (30-
40%) zone,

As above with strong odor, 5-10% fiberous
material, few black bands 17 thick.

Trace of Silty fine SAND at bottom of sampler,
dark gray (10YR 4/1), possible sheen.

SILT, dark gray {10YR 4/1), trace micaceous very
fine sand and carbonize/noncarbonized wood,
slightly stiff, weak odor.

As above with very fine micaceous sand (10-20%),
indistinct odor.

Slightly silty fine SAND, dark gray (2.5Y 4/1),
trace wood and red grains, indistinet odor, light
organic sheen at 31.7 fronly.

As above with very fine to fine sand, no wood,
moderate odor.

Silty very fine SAND, olive brown {2.5Y 4/3),

-30

micaceous, 30-40% silt, piece of wood at bottom of
unit, moderate odor.

i

BASALT: very dark gray (2.5Y 3/1), massive, well
\indurated, moderate odor.

Refusal on basalt at 34,0 ft below deck,
Groundwater sample GW03070302 collected at 23-
27 ft below deck.

Groundwater sample GW03070301 collected at 31~
33.5 ft below deck.

-25 1

30
—40

Drilled By: Cascade Drilling

Drill Method: Direct Push

Drill Date March 6-7, 2003

Well Casing Elevation: NA

Barge Deck Elevation: 9.4 fi

Datum: City of Portland Datum - 1929

Borehole Diameter: Varies Sheet: 2of 2
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; BORING NUMBER  WB-35
PROJECT Arkema EE/CA
LOCATION Portland, Cregon
g i OROJECT NUMBER  C167.1103
cansulting inc. PROJES
AU LOGGED BY Eron J. Dodak, R.G.
Page1of 3
SAMPLE INFORMATION
%‘ % g . % % % ASTH SEDIMENT DESCRIPTION
ARKWE-35.0-2 11025 100 ﬁ?ﬁ NS Gandy ST very dark gray (2.5Y 3/1), softer, 20% fine sand, no odor, no sheen.

Fing to medium SAMD: black (10YR 3/1), some twigs up 1o 2-1/2” long, no odor, no sheen,

ARKSNVB-35-0-10 113101 (0-10)

ST vary dark gray {10YR 3/1), soft, race of organics {roots), no odor, ro sheen.

ARK-WE-35-2-4 11048} 100 1.3 NS

(2—4) As above with 20% fine to medium sand, 5% Tbrous organics and roots, black (10YR 2/1), wesl
= chamical odor at 2.0 # bml.

At 48" bimi, as above with 35% fine fo medium sand, moderately strong chemical odon
ARKAWE-35-4-6 11108 75 13 e A5 above with <B% fine sand, very dark gray (10VR 3/1).

o i sty g P o it
(4-6) Gresn paint ohip ~12% long at 4.7 # bl
As above with very light spotty sheen at 5.0 biml.
" .

ARKNE.I5-6-8 11123 50 T As ahove with no sheen, no sand, 10-15% fibrous light brown arganic material, weak chemical

ot

(6-8

As above with small brown oil globules (1/32"-1/187), weal to moderately strong pelralaum

edor, race of fbrous crganio mal

ARMC-WE-35-8-10 111401 78 2.5 18H”
1

nic material, moderately strong pelroleurn odor. Mo off globules at

wirt oif globules {
roots/iib

)
<
&
&
&
.
o
)
9]
=

ARK-WB-35-10-12

Wery light spolly sheen observed 10-8-12.0 fbmil.

At 11.2 f bmi, 15% fine sand. Small red paint chips observed 11.2-11.5 R bmi.

o, very lighl spotty sheen, moderately strong petrolewm

Ag above with no sand, no paint o
e, <% fhrous organis materisl

AFRIC-WEB-38-12-1411245) 100 1495 1 LG”

Faw oil globules ~1/4" diameter 13.2-13,3 ft bl No sheen below 13.8 fbml.

ARK-WB-35-10-20] 174581 100 (10-20) Piace of purple plastic debris ~4” diameter in drill bit at 14.0 1L bmi

ARKAWE-35-14-16] 14101 (14-16) | 3057 | LE”

SILT: very dark gray (10YR 3/1), soft, race of fibrous arganic malerial, moderately strong
shigmical odor, no sheen observed on sample”.

Sampling Equipment/Notes
4" dismeter % 5§ long split spoon (0-36.1 fLbmi}; 4-7/8"

Dritling Contractor Boart Longyear

Ditling Method Roto-sonic Idiameter x 5 ftlong solid core barvel {36.1-36.5 ft bml}.
Htart Time 1012 30-Sep-08 IRan 6" diameter casing at 4 ft bml.

End Time 1818 30-Sep-08 [Driller broke a drill rod while collecting the basalt sample

|(36.1-36.5 ft bml). They were able to retieve the rod by
pulling up the casing.

Wery light spotty sheen only observed in milidng bowl,
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BORING NUMBER

WEB-35

PROJECT Arkema EE/CA
LOCATION Portland, Oregon
PROJECT NUMBER G167 1103 i
LOGGED BY EBron ., Dodak, K.G.
Page 2 of 3
SHMPLE INFORMATION
" s o e
2% o s| & |s g3 ASTHM SEDIMENT DESCRIPTION
EE Elssn =2 L2 gE
n WIL |As above.
h=
AR A P " As sbove with 15% fine to medium sand, Black (10YR 2/1), few pieces of wood debris up to 14"
ARKWE-35:16:181.1438 9 1414LLS : long, moderately strong chevical odor, no sheen.
{(16-18)
Werylight spotty sheen, srately i odor.
o Fine to mediurm SAND: black (10YR 2/1), heavy sheen with oil globules 132 o 116" diameter,
ARKAWE-35-18-201 14851 100 12,7 | HE" SH Istrong petroleum odor.
{18-20} Piace of metal debris ~2° long (sheet metal) a1 18.2 f b, 2° diameter rock at 18.5 # bl
ML ISILT: dark gravish brown {10YR 4/2), coarse, micaceous, no sheen, slight petroleurn odor,
S abhove, no petroleum odor, ro sheer
ARK-WB-35-20-231 18301 €8 4.8 | NS
(2023}
ARKOWE-3523.26] 15850 585 20 | NG Ag above with fing to coarse silt.
(9526 above with mostly fine 518, no sheen, no odor, silt has "clumpy® texture (silt cluraps 1/8 to 1747
o diameter),
As above.
NN . P As above with coarse siit (near the grain size of fine sand), no clumpy texiure, no sheen, no
P PRt o g e b
ARK-WE-36-28-201 16101 B0 3.8 I NS ador,
{26-29)
Fiecs of sheet metal ~2" diameter st 27.8 ft bmi.
ﬁﬁi%w&%%%%% 1630 50 50 | ne Piece of crumpled sheet metal ~ 4” diameter in drill bit at 28 ft bt
(29-32) s ahove, no sheen, no odor.
Sampling Equipmeni/Motes
Urilling Contracior Boart Longyear A7 diameter w B 1 long split spoon (0-36.1 1 bmiy, 4-7/8"
Driling Method Roto-sonic diameter x 5 1t long solid core barrel (36.1-36.5 ft bmi).
Start Time 1012 30-Sep08 jRan 6" diameter casing at 4 ft bl
End Time 1810 30-Sep-00 IDviller broke a drill rod while collecting the basalt sample

jlse1-aps 1 by, They were able o retrieve the rod by

pulling up the casing.

Vary light spoity sheen only observaed in mixing bowl.
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BORING NUMBER  WDB-3b

PROJECT Arkema EE/CA
LOCATION Portiand, Oregon
PROJECT NUMBER (167 1103
LOGGEED BY Erond: Dodak, R.G.
Page Aol 3
SAMPLE INFORMATION
S zﬁ?‘ - o o -
4% 2 §1¢s 23 ASTM SEDIMENT DESCRIPTION
£k £ ® B &1 e BE
' [ @ o F 5
0 o & £ o )
ML JAs above.
ARG E-35-32-35 11700 100 1.8 1 Mo 3.
(a5 “ As above with mostly fine silt, no sheen, ne ador.
b 0l
Fine sand lamination 33.10-33.15 Tt binl, black (10YF 2/1).
Gl
ARK-WB-35-35-35.6 }1700] 100 | 74| NS fis above.
(35-36.1) Bandy GRAVEL: very dark gray (10YR 3/1), fine to 2° diameter subrounded to rounded gravel
e 10-20% fine to coarse sand, no sheen, no odor,
36. . G
e 1800 100 w s 7 5 long cobble (basalt) in deill bit at 36.1 1 bmil, Mote: silt stough In sandy gravel
96 1.56.5) - PORYIBASALT black, vesicular [vesicles 1/16-3/8" diameter), moderately well indurated, orange
(36.1-36.5) staining on some surfaces and In some vesicles, no shesn, no odor,
Borehole terminated st 36.5 f bml.
38
4
A2
o 44

Sampling Eguiﬁmenm\éggeg
Drifling Contractor Boart Longyear 4 diameter x 5 1 long eplit spoon (0-38.1 ft bml), 4-7/8"
diameter x 5 f long solid core barrel (36.1-36.5 1t b},

Dirifling Method Hoto-sonic
Drart Time 1012 30-Sep-09 Ran 6" diamelter casing at 4 # bl
End Time 1818 30-Sep-08 Diriller broke a drill rod white collecting the basalt sample

{36.1-36.5 #t bmi). They were able to refrieve the rod by
pulling up the casing.

Wery light spotty sheen only observed in mixing bowl.
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BORING MUMBER  WB-386
PROJECT Arkema EE/CA
LOCATION Portland, Oregon
PROJECT NUMBER C187.1102 -
LOGGED BY Eronad. Dodak, R.G.
Page 10f 3
SAMPLE INFORMATION
L5 ® - =3 ASTM SEDIMENT DESCRIPTION
EE El=g |8alse 5E
&z . 2| =@ S @
ARK-WEB-36-0-2 10020 @; 1661 NS ML Clavey SILT: very dark gray (10YR 371}, 10% clay, soft, no sheen, slight chemical
‘ o ‘ g ador.
{023
Fine to medium sand laminations ~0.08 # thick at 1.1 and 1.3 ft b, black (10YR
213, slight chemical odor,
P . .
ARK-WE-36-2-4  logasl 100 1 0.7 his As above with very light spotty sheen at Z it brnl,
(2-4) Color black 2.7-3.0 # brel, moderately strong chemical odor, race of fing organics,
light spotty sheen,
Coarse sit, micaceous, no cay, moderately strong chemical odor, very light spotly
p sheen. 2" diameter rock at 3.5 it bml,
ARKWB-36-4-6  |oosol 75 |az4]Lst o Sift fine SAND: di. grayish brown (10YR 4/2), very light spolty shaen, strong
= < - - =z T g | chemical ador, 25% silt,
{463 bl ™ fPiece of red brick ~2" diameter at 4.8 ft bmi.
[ Be |
;f :;:; As above with fine to medium sand at 5.2 L.
g Few pleces of fine subrounded gravel 5.5-5.6 ft bml.
Bee yhghy . . . .
. , Loty Ais above with 15% silt, very dark grayish brown (10YR 3/2), strong
ARK-WE-36-6-8 . 11002 5. 2141 NE Bl ¥
& g ZLALNG 2:2:%1 chemical/decaying vegetation odor, trace of fine subrounded gravel 6.9-7.1 1t bk,
{@_@3 (gt
oot sp IFine to medium SAND: black (10YR 271}, trace of red sand grains, strong
chemical/decaying vegelation odor, no sheen.
ARK-WEB-36-6-10 11015] 80 | B521LSY &
(6-10) L As above with 25% fine to 34" dismeter subrounded gravel, piece of glass ~2" long.
neitl sM|Sity fine to medium SAND with black oily material, light sheen, trace of woad debris,
10 strong chemical/decaying vegetation odor,
ARKCWE-36-10-12 1 1038] 85 | 208 1 NE
(10-12) L iClevey SILT: black (10VR 2/1), soft, 30% clay, moderstely strong chemical odor,
ARK-WE-36-0-10 | 1420 10-10 % composite)
; s Fine to medium SAND: very dark gray (10YR 3/1), race of red sand grains, weak
1 2**: chemical odor, no sheen.
ARICG-WE-35-12-14 40 15681 N8
(12-14) As above with color dark gray (10YR 4/1), slight chemical odor, no sheen.
PARK-SWB-38-14-16 1 14101 100 1 308 1187 “
(L= ‘ . ‘ . ‘
(14-16) Ag above with sirong chemical odor.
- Sampling ﬁguigmenwowg
Drifling Contractor Hoart Longyear 4" cliz. % 5 1 long spliit spoon (0-41.8 ft brnl); 4-7/8" dia. x B
Dilling Method Foto-gonio f long solid core barrel (41.9-42.3 L brol).
Start Time 0818 01-Oct-09
End Time 1615 01-Oct-08
Ran 6" dia. casing beginning at 4 f bl
“Light sheen observed on sediment only in miking bowl.
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L . o
BORING NUMBER  WB-38
PROJECT Arkerna EEICA
LOCHRTION Porlland, Oregon
Eﬁ%ﬁm?‘%ﬁ in¢ PROJECT NUMBER  C167.1103
) LOGGED BY Eron J, Dodak, R.G.
Page 2 of 3
BAMPLE INFORMATION
D e
22 e | € laE]§ 23 ASTM SEDIMENT DESCRIPTION
EE BB a2 B E
@ 2 s T
Tt SP P8and (as above). -
ML IClavey SILT: very dark grayish brown (10YR 3/2), soft, strong chemical odor, no sheen, 20%
FE— e 4(:254‘:33"»
ARK-WB-26-16-181 11301 70 _lersol LS “{ Ve
Jo N 5 {Fire o medium SAND: dark gray [10YR 4/1), trace of red sand grains, strong chemical odor,
(16-18) St SR
ik el light sheen observed on sediment in mixing bowl.
ARK-WE-36-10-22 118451 110-22 compost
Silt taminations at 16.6-16.7 and 17.0-17 .2 11, very dark gray [10YR 311},
ARK-WB-36-18-20] 1145] 100|342 fis above,
(1820 SILT: very dark gray (10YR 3/1), firm, trace of fibrous organic material, moderately strong
o chemical/decaying vegetation ador, no sheen.
Trace of orange mottling.
20~
s -~ .y - .y . . As above with color black (10YR 211}, no orange motting, no organic material, moderately
ARICIE-36-20-221 12001 70113821 NS winical/decaying vegetation odor.
{20223
As above with a irace of fibrous organic material,
wrae an el 4men \ . e Fine to medium SAND: dark gray (10YR 4/1), trace of red sand grains, moderately strong
ARICWEB-36-22-251 12201 100 1 184.1] NS o - chormical/decaying vegetation odor, no sheen.
{225
ML SILT: black (T0YR 211, trace of fibrous organic materdal and wood debris up to 3" long, weak
" tohemical odor, no sheen.
I
Slightly lighter color below 24 f bml, decreased organic material content.
- . ine to medium SANLY dark grayish bro YR 4/2), trace of red sand grains, no odor,
ARK-WE-36-25-28] 1245 100 1o0e Ej;»j;;ﬁj? roecfivm SA ark grayish brown (10YR 4/2), trace of red sand graing, no odor, no
ST dark gray (10YR 4/1), micaceous, coarse, trace of wood debris, no odor, no sheen,
As above with fine silt, 20% day, no wood debris, slightly plastic.
) Y oy o P o Fine to madium BAND: very dark grayish brown (TOYR 3/2), trace of wood debris up to
PRCLAASER A CEEE iz 3 i ’ ]
ARICWE-36-28-3111305] .80 E71LLS 3-112" tong, slight chernical odor, no sheen.
ARK-WE-88-28-31 1 1310028-~-31
Sampling Eguipment/Notes
Dirilting Contracior Boart Longyear 47 i, 1 5 T long split spoon (0-41.9 # by, 4-7/8" dia. x &
Drifling Method B n-S0HIG 1 long solid core barrel (41.9-42.3 1t bml).
Start Time 08185 01-0ct-08
End Time 1618 01-0ci-08
IRan 8 dia. casing beginning at 4 # bl
*Light sheen observed on sediment only in mixing bowl
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BORING MUMBER  WB-J8

PROJECT Arkema EE/CA
LOCATION Portland, Oregon
PROJECT NUMBER  C187.1103
LOGGED BY Eron J.Dodak, R.G.

iz@;g? g P g; o E % :ﬁ;}g ASTH SEDIMENT DESCRIPTION
A 4 e - 4 i b4
a3 - & 2l & & g
- o Sill famination 30.0-30.1 1t b, dark gray (TOYR 31). 1
As above (fine to medium sand),
Sitt lamination 30.5-30.6 # bml
e vagEn e p , ) ight spotty sheen below 30.8 f b, slight chermical odor.
ARK-WE-36-31-34} 1430 a5 238l NS Light spolty sheen below 30.86 ft b, slight chamical odor
(31-34) A A1 b, 83 above with colar very dark gray (1T0VRU /1), slight chemical odor,
o e sheean.
LT ESILT very dark grayish brown (10YR 3/2), race of fibrous organic material, no shean, faint
kAL fohemical edor.
34 <t e v to medium SAND: very dark gray {2.8YR 31), trace of red sand grains, slight chemical
odor, no shean,
ARG E-38-34-37] 1445 68 16,81 NS el
(34-37) s 35.0-35.1 SILT lamination, gray (2.5Y 371}, slight chermical odor, no sheen,
SBILT: very dark gravish brown (2.5Y 3/2), race of wood debris, slight chemical odor,
ro gheen.
As above (fine to medium sand), slight chemical odor, no shesn.
ARK-WB-36-37-40] 1505 0 21.01 NS 38 '
(3740 i
ML TSILT: dark grayish brown (10VR 4/72), coarse, mizacecus, no odor, no sheen,
40 GWIGRAVEL: dark grayish brown (10YR 4/2), fine - 1" diameter subrounded to rounded gravel, 15%
madium o coarse send, faint odor, no sheen.
e 1535 50 e NG
(4041 8 As whove with 3 cobblas 2-1/2" to 4" diameter, subreunded to reunded.
49 RyclBASALT: black, slightly vesicular (most vesicles <4/16" diameter), well indurated, no cdor, no
s e sheen, trace of orange staining.
- 1550 75 N Borehole terminated at 42.3 fl bml
(41.9-42 3y
Al
Sampling EquipmentNotes
Dritling Contractor Boart Longyear 47 dia. x 5 f long split spoon (0-41.9 f bml), 4-7/8" dig. « 5
Diilling Method Roto-sonic 1t lory solid core barrel (41.9-42.3 L bmi).
Start Time 0915 01-Cct-09
End Time 1615 01-0¢t-08

Ran & dig. casing beginning at 4 1 bl

“Light sheen observed on sediment only in mixing bowl.
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BORING NUMBER  WB-48

PROJECT Arkema EE/CA
LOCATION Portland, Oregon
PROJECT NUMBER  C167.1103
LOGGED BY Eron.J. Dodak, R.G.

Page 1 of 2

SAMPLE INFORMATION
-%_% e | . %‘ 5 5 g}% ASTM SEDIMENT DESCRIPTION
ARK-WE-40-0-2 11440] 85 |03l Ls L. meey SILT: very dark gray (10YR 3/1), 10-20% clay, soft, weak petraleum odor,
light sheen,
{0107
Ag above.
ARK-WB-489-2-4 11450 0.61 LS
As above with a few small (<1/16" diameter) spotly brown off globules, race of
fibrous organic material, weak petroleum odor,
. les limited to 3-4 bas)
| ARK-WB-49-4-6_| 1500 1.1]Ls gs limited to 34 bas).
Fine to medium SAND: black (10YR 2/1), 5-10% silt, trace of red sand grains, very
light spotly sheen, moderately strong petroleumn odor.
ARICWE-49-8-8 11510 0.6 LS As above with no silt
ARKWB-40-8-10 11520 051 LS As above, very light spotly sheen, moderately strong petroleum odor.

ARK-WE-49-10-121 18501 85 0.8 1 NS
(1012

As above with faint petroleumn odor, no sheen, few pieces of ine subrounded gravel

Ag above with no sheen, no odor, frace of coarse sand.

ARK-WE-40-12-14]1870] 65 1161 NS
(12-14)

ARK-WB-48-14-16: 16201 90 2.5 Ag above.

(14-18)
l Sampling Equipment/Motes
Dirilling Confractor Boart Longyear Fan 8" casing beginning at 10 ft bml
Dirliling Method Roto-sonic
Stert Time 1425 08-8ep-08 3" dia. x 12 . long alum. vibracore tubg (0-10 f bml); 47
End Time 1740 09-8ep-08 dia. % 5 &t long split spoon (10-28.5); 4-7/8" dia. x 5 ftlong

solid core sampler (23.5-24.0 ft bri).
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BORING NUMBER  WB-48

PROJECT Arigms BEEICA
LOCATION Portland, Oregon
PROJECT NUMBER  C187.1103
LOGGED BY Erond. Dodak, R.G.
Paga 2 of 2
SAMPLE INFORMATION
Ly . s |Els g8 ASTM SEDIMENT DESCRIPTION
£ & E|l ®g | )2 8E
oo e g g w g
P lhs above.
ARK-WEH-49-16-18. 11635 90 18118 As above, no odor, no sheen,
16-18
Clayey SILT: very dark gray (10YR 371}, soft, 20% clay, very light spotty sheen, faint
petroleun odor,
T fo - g - -
ARK-WB-49-18-20 11650 50 251 ng ;:j ap Zzéf gzﬁr:miam SAND: very dark gray (10YR 3/1), trace of red sand grains, no odor,
4 E-20) o
20|
AR E-4800-22 1705 75 0.8 NS o As above with a few pieces of fine gravel, no sheen, no odor
(20-22 o
o f:j As above with 10% fine fo 127 diameter subrounded to rounded gravel.
ARK-WE-40-22-23 5 11720 0 0.8 1 NS : ﬁ; As above with color very dark grayish broven (10YR 3/2), no gravel.
(22:23.3) o Clayey SILT: dark grayish brown (2.5Y 4/2), 10-20% dlay, no odor, no sheen., ALZ3.4
= ML 153 5 ft bmi, 25% subrounded gravel up o 1.5" diameler,
Fey | BASALT: black, well indurated, massive, iron staining on some surfaces, no odor or
LSS | sheen.
e 17401 . ~100 wn O NE
(23524 Borehole terminated at 24 ft bml,
26~
Sampling Equipment/Motes
Drilling Contractor Boart Longyear Fan 6" casing beginning at 10 ft bmi
Drilling Method Hoto-sonic
Start Time 1425 08-Sep-09 3" dia. x 12 ft. long alum. vibracors tube (0-10 ftbmi); 47
End Time 1740:08-8ep-09 dia. x & f long spiit spoon (10-23.8), 4.7/8" dia. x 5 ftlong

{solid core sampler (23.5-24.0 1t bl
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th ml SEDIMENT CORE LOG
i PROJECT: Portland Harbor RI/FS Core ID: LW2-C458 pgl_ of M_im
Collected: ; Progessed: ;
Date: mfzms Drive Lengthe /23 Date: té;fm jO5
Time: /¢ Z% Tide Level (CRD): Timy ot
Recovery Length: /¢ty Mudline Depth: BH oL Core Lﬁngih T M{,,
Recovery Efﬁciem:y: Vessel: B.V. Nancy Anne (M55} Localion:  Feeil L0605
Crew: D& PO 25 0d Crew: 3 AR S Rew 5F
Depth in Grain Size FID/
Core Lithologic Description: (%) PID
{cm) {Grainsize, color, density/cans stency, odor, organics, debris) | G | § | si/ci | Photo ID | (ppm)
Pk 'f B PR my e Vg ] 5 s

B s 't«z,!nfq%

Wt

N el B,

L %m 33&
::Zm ”””‘k.ifﬂ' g
T SR e

W‘W o P ;

i f S B abser,.
M f*Wéf AR AN wf;

L i
% - M%

Core segment breaks at (cm): = -~ 10"

Pyt 2
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Attachment B
Sediment Core Logs Containing

Secondary Evidence of NAPL
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™ | Project No: 8601192.001.0634 ]
Barehole: WB-6 (revised 9/02)
Project: Acid PlantRI
Client: ATOFINA Chemicals, Inc. Ground surface: Dock #1
Location: Portland, OR Geologist: Eron Dodak
= b b=
E SAMPLE | OWM g —é g GROUP LITHOLOGIC
g S
£ [ Nomeer | em) | S | = | S | svmsoL DESCRIPTION WELL CONSTRUCTION DETAL
A 12| =
o &
- - Mudline @ 49.1' below dock -
:_5 5 -
10 10
15 15—
20 20
25 25
" 30 30
|35 35
40 40—
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1829
Drill Method: Direct push probe Dock Surface Elevation: 36.56
Drill Date: 7 June 2002 Borehole Diameter: 2.0" Sheet: 10of 2
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™ 1 Project No: 8601192.001.0634 ,
Borehaole: WB-6 (revised 9/02)
Project: Acid Plant Rl
Client: ATOFINA Chemicals, Inc. Ground surfaca: Dock #1
Location: Portland, OR Geologist: Eron Dodak
g 1EE
| samrie | o | €| B | £ | erowe LITHOLOGIC
510 | &

E | NUMBER | (opm) | S | = | & | symeoL DESCRIPTION WELL CONSTRUCTION DETAIL

03] o (=] =

= & | @ -

4& A5
a5 45 —
o ML | Clayey SILT, dark gray (10YR 4/1), ~15-20% E
B §01752 7.1 |100% NA clay, wet, trace (6%} tan powdery material, trace 50 __
~ (5% tan to light brown material, weak odor, dis- -
. 501753 8.9 |100% NA continuous sheen on water. 7
- Decreased clay conteni below 49.5' BGS. -
n Tan powdery material absant below 51' BGS, -
- 0%] NA trace (~5-10%) nor-carbonized wood, tan @ ~—
[ 55 52.5-563' BGS. 55
B SILT, very dark gray {10YR 3/1), some very fine -
n sandy silt zones (~25-35%), moist, weak fo BACKFILLED -
— 801754 | 314 | 30%] NA moderate odor. WBENTONITE -
- GROUT —
» SILT, very dark gray {2.8Y 3/1), trace very fine g
—60 | SO1755) | »3000 § 60%; NA sand, wet, ~5-10% carbonized and non- 60 —
= i o, A —
- ol A M{'Siy, very fine SAND, gray (2.6v 571, ~10-20% E
N silt, strong odor, residual NAPL observed from -
- 60.9-61.01. e
- Soft probing @ 61-63". Very soft from 63-65", ]
55 Geoprobe rods sank to 85 No sample 65 ]
. coliscted. ]
- 801756 | 1389 | 60%| NA SILT, dark gray (7.5YR 4/1), trace fibrous -~
e organics (<5%), soft, strong odor at top of ]
- | sample, weak odor elsewhere, race fine sand. | -
- Boring terminated @ 67' BGS. ]
70 70
.75 75—
_—80 80—

Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1829
Drill Method: Direct push probe Dock Surface Elevation: 38,56
Drill Date: 7 June 2002 Borehole Diameter: 2.0" Sheet: 20of 2
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™
Project No: 8601192.001 0634 Borehole: WB-11
Project: ATOFINA
Client: ATOFINA Chemicals, Inc. Ground Surface: Barge Deck
Location: Portland, DR Logged By: Eron Dodak
3 H
¥ =z |SAMPLE| OVM . GROUP LITHOLOGIC BACKFILL 3 z
£ g NUMBER|(ppm}| 2 | B | 2 | symeoL DESCRIPTION {Bentonite grout) & g
x < z = E - <
: g S &
g 2 le| =z & @
9 Barge Deck ]
j* ) k4]
" Willamette River surface. 7
5— 5—
5 5
0— -
10 10
i ) Mudline at 115 fr below barge deck. i ]
B I ML | SILT, dark olive gray (5Y 3/2), trace fine sand and B
R organics, soft, no odor. i
501963 | 4.4 | Neg. |[100%
- Light tan clay-rich zones, 5-10% fibrous organics. -
5| SO1964 | 37 | Neg. |100% Occasional tan elay rich laminations, weak odor. -5
15 —~15
T s01085 | 14.8 | Neg. | 30% 7
i | As above with color dark gray (5Y 4/1), weak odor, i N
trace of dark brown oily material.
-10 As sbove with consolidated tan fiberous material -0
—20 e 19.3-19.4 ft below deck. — 20
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1829
Drill Method: Direct Push Barge Deck Elevation: 9.4 ft
Drill Date March 6-7, 2003 Borehole Diameter: Varies Sheet: 10f 2
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Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-11

Logged By: Eron Dodak

Ground Surface: Barge Deck

DEPTH (feet)

SAMPLE
NUMBER

ELEVATION {feet)

ovM
{ppm)

SUDAN IV

RECOVERY

INTERVAL

GROUP
SYMBOL

LITHOLOGIC
DESCRIPTION

BACKFILL
{Bentonite grout)

DEPTH {feet)
ELEVATION (feet)

40

SOides

108

Neg.

20%

s01967 ||

Neg.

60%

501968

78.5

Neg.

100%

501969

128

Neg.

75%

S01870

214

Neg.

45%

801871

Neg.

35%

ML

SILT, dark gray (10YR 4/1), trace of very fine sand
and fiberous organics, slightly stiff, weak to
moderate odor.

As above with ¥4 thick very fine sand rich (30-
40%) zone,

As above with strong odor, 5-10% fiberous
material, few black bands 17 thick.

Trace of Silty fine SAND at bottom of sampler,
dark gray (10YR 4/1), possible sheen.

SILT, dark gray {10YR 4/1), trace micaceous very
fine sand and carbonize/noncarbonized wood,
slightly stiff, weak odor.

As above with very fine micaceous sand (10-20%),
indistinct odor.

Slightly silty fine SAND, dark gray (2.5Y 4/1),
trace wood and red grains, indistinet odor, light
organic sheen at 31.7 fronly.

As above with very fine to fine sand, no wood,
moderate odor.

Silty very fine SAND, olive brown {2.5Y 4/3),

-30

micaceous, 30-40% silt, piece of wood at bottom of
unit, moderate odor.

i

BASALT: very dark gray (2.5Y 3/1), massive, well
\indurated, moderate odor.

Refusal on basalt at 34,0 ft below deck,

Groundwater sample GW03070302 collected at 23-
27 ft below deck.

Groundwater sample GW03070301 collected at 31~
33.5 ft below deck.

-25 1

30
—40

Drilled By: Cascade Drilling

Drill Method: Direct Push

Drill Date March 6-7, 2003

Well Casing Elevation: NA

Barge Deck Elevation: 9.4 fi

Datum: City of Portland Datum - 1929

Borehole Diameter: Varies Sheet: 2of 2
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BORING NUMBER  WB-35

PROJECT Arkema EE/CA
LOCATION Portland, Oregon
e SROJECT NUMBER  C167.1103
camsulting inc. PROJEC
e LOGGED BY Eron J. Dodak, R.G.
Fage 1of 3
SAMPLE INFORMATION
%_ % g . % % % %» % ASTH SEDIENT DESCRIPTION
ARKANE.A5.0.0 11025 100 g;g RS Bandy BILT: very dark gray (2.5Y 3/1), softer, 20% fine sand, no odor, no sheen.

Fing lo metdium SAND: black (10YR 3/1), some twigs up to 2-1/2” long, no odor, no sheen,

ARKSNVB-35-0-10 113101 (0-10)

SILT- very dark gray {(10YR 3/1), soft, race of organics {roots}, ro odor, ro sheen.

ARK-WE-35-2-4 11048} 100 1.3 NS

As above with 20% fine lo medium sand, 5% fbrous organics and roots, black [10YR 2/1), weaslk
chemical odor at 3.0 ft biml.

At 3.8" brd, as above with 35% fine fo medium sand, moderately strong chemical odon

As above with <5% fne sardd, very dark gray (10YR 3/}

ARK-WEB-35-4-6 11105 75 1.3 pLa*
(4-6) Graen paint ohip ~12% long at 4.7 # bl
As above with very light spotty sheen at 5.0t biml.
ARKNE.I5-6-8 11123 50 15 g As above with no sheen, no sand, 10-15% fibrous light brown organic material, weak chemical

odorn

(6-8

obules {1732°-1/167), weak to rmdarately strong elrsien
J /
al.

As above with small brown oll g
odor, irace of fbrous organio m

ARMC-WE-35-8-10 111401 78 2.5 1EH"
1

Srmall brown ol globules {
10-15% roots/iib

ARK-WB-35-10-121 12051 . 100 10.0 18H

Wery light spolly sheen observed 10-8-12.0 fbmil.

At 11.2 f bmi, 15% fine sand. Small red paint chips observed 11.2-11.5 R bmi.

As above with no sand, no paint chips, very light spotty sheen, maderately strong petroleum

e, <% fhrous organis materisl

ARK-WE-38-12-14 112451 . 100 139.5 4 L5*

Faw oil globules ~1/4" diameter 13.2-13,3 ft bl No sheen below 13.8 fbml.

ARK-WB-35-10-20] 174581 100 (10-20) Piace of purple plastic debris ~4” diameter in drill bit at 14.0 1L bmi

ARK-WB-35-14-16] 1410| (14-16)] a05.7 | Ls”

SILT: very dark gray (10YR 3/1), soft, race of fibrous arganic malerial, moderately strong
shigmical odor, no sheen observed on sample”.

Sampling Equipment/Notes
4" dismeter % 5§ long split spoon (0-36.1 fLbmi}; 4-7/8"

Dritling Contractor Boart Longyear

Ditling Method Roto-sonic Idiameter x 5 ftlong solid core barvel {36.1-36.5 ft bml}.
Htart Time 1012 30-Sep-08 IRan 6" diameter casing at 4 ft bml.

End Time 1818 30-Sep-08 [Driller broke a drill rod while collecting the basalt sample

|(36.1-36.5 ft bml). They were able to retieve the rod by
pulling up the casing.

Wery light spotty sheen only observed in milidng bowl,
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BORING NUMBER

WEB-35

PROJECT Arkema EE/CA
LOCATION Portland, Oregon
PROJECT NUMBER G167 1103 i
LOGGED BY EBron ., Dodak, K.G.
Page 2 of 3
SHMPLE INFORMATION
" s o e
2% o s| & |s g3 ASTHM SEDIMENT DESCRIPTION
EE Elssn =2 L2 gE
n WIL |As above.
h=
AR A P " As sbove with 15% fine to medium sand, Black (10YR 2/1), few pieces of wood debris up to 14"
ARKWE-35:16:181.1438 9 1414LLS : long, moderately strong chevical odor, no sheen.
{(16-18)
Werylight spotty sheen, srately i odor.
o Fine to mediurm SAND: black (10YR 2/1), heavy sheen with oil globules 132 o 116" diameter,
ARKAWE-35-18-201 14851 100 12,7 | HE" SH Istrong petroleum odor.
{18-20} Piace of metal debris ~2° long (sheet metal) a1 18.2 f b, 2° diameter rock at 18.5 # bl
ML ISILT: dark gravish brown {10YR 4/2), coarse, micaceous, no sheen, slight petroleurn odor,
S abhove, no petroleum odor, ro sheer
ARK-WB-35-20-231 18301 €8 4.8 | NS
(2023}
ARKOWE-3523.26] 15850 585 20 | NG Ag above with fing to coarse silt.
(9526 above with mostly fine 518, no sheen, no odor, silt has "clumpy® texture (silt cluraps 1/8 to 1747
o diameter),
As above.
NN . P As above with coarse siit (near the grain size of fine sand), no clumpy texiure, no sheen, no
P PRt o g e b
ARK-WE-36-28-201 16101 B0 3.8 I NS ador,
{26-29)
Fiecs of sheet metal ~2" diameter st 27.8 ft bmi.
ﬁﬁi%w&%%%%% 1630 50 50 | ne Piece of crumpled sheet metal ~ 4” diameter in drill bit at 28 ft bt
(29-32) s ahove, no sheen, no odor.
Sampling Equipmeni/Motes
Urilling Contracior Boart Longyear A7 diameter w B 1 long split spoon (0-36.1 1 bmiy, 4-7/8"
Driling Method Roto-sonic diameter x 5 1t long solid core barrel (36.1-36.5 ft bmi).
Start Time 1012 30-Sep08 jRan 6" diameter casing at 4 ft bl
End Time 1810 30-Sep-00 IDviller broke a drill rod while collecting the basalt sample

jlse1-aps 1 by, They were able o retrieve the rod by

pulling up the casing.

Vary light spoity sheen only observaed in mixing bowl.
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BORING NUMBER  WDB-3b

PROJECT Arkema EE/CA
LOCATION Portiand, Oregon
PROJECT NUMBER (167 1103
LOGGEED BY Erond: Dodak, R.G.
Page Aol 3
SAMPLE INFORMATION
S zﬁ?‘ - o o -
4% 2 §1¢s 23 ASTM SEDIMENT DESCRIPTION
£k £ ® B &1 e BE
' [ @ o F 5
0 o & £ o )
ML JAs above.
ARG E-35-32-35 11700 100 1.8 1 Mo 3.
(a5 “ As above with mostly fine silt, no sheen, ne ador.
b 0l
Fine sand lamination 33.10-33.15 Tt binl, black (10YF 2/1).
Gl
ARK-WB-35-35-35.6 }1700] 100 | 74| NS fis above.
(35-36.1) Bandy GRAVEL: very dark gray (10YR 3/1), fine to 2° diameter subrounded to rounded gravel
e 10-20% fine to coarse sand, no sheen, no odor,
36. . G
e 1800 100 w s 7 5 long cobble (basalt) in deill bit at 36.1 1 bmil, Mote: silt stough In sandy gravel
96 1.56.5) - PORYIBASALT black, vesicular [vesicles 1/16-3/8" diameter), moderately well indurated, orange
(36.1-36.5) staining on some surfaces and In some vesicles, no shesn, no odor,
Borehole terminated st 36.5 f bml.
38
4
A2
o 44

Sampling Eguiﬁmenm\éggeg
Drifling Contractor Boart Longyear 4 diameter x 5 1 long eplit spoon (0-38.1 ft bml), 4-7/8"
diameter x 5 f long solid core barrel (36.1-36.5 1t b},

Dirifling Method Hoto-sonic
Drart Time 1012 30-Sep-09 Ran 6" diamelter casing at 4 # bl
End Time 1818 30-Sep-08 Diriller broke a drill rod white collecting the basalt sample

{36.1-36.5 #t bmi). They were able to refrieve the rod by
pulling up the casing.

Wery light spotty sheen only observed in mixing bowl.
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BORING MUMBER  WB-386
PROJECT Arkema EE/CA
LOCATION Portland, Oregon
PROJECT NUMBER C187.1102 -
LOGGED BY Eronad. Dodak, R.G.
Page 10f 3
SAMPLE INFORMATION
L5 ® - =3 ASTM SEDIMENT DESCRIPTION
EE El=g |8alse 5E
&z . 2| =@ S @
ARK-WEB-36-0-2 10020 @; 1661 NS ML Clavey SILT: very dark gray (10YR 371}, 10% clay, soft, no sheen, slight chemical
‘ o ‘ g ador.
{023
Fine to medium sand laminations ~0.08 # thick at 1.1 and 1.3 ft b, black (10YR
213, slight chemical odor,
P . .
ARK-WE-36-2-4  logasl 100 1 0.7 his As above with very light spotty sheen at Z it brnl,
(2-4) Color black 2.7-3.0 # brel, moderately strong chemical odor, race of fing organics,
light spotty sheen,
Coarse sit, micaceous, no cay, moderately strong chemical odor, very light spotly
p sheen. 2" diameter rock at 3.5 it bml,
ARKWB-36-4-6  |oosol 75 |az4]Lst o Sift fine SAND: di. grayish brown (10YR 4/2), very light spolty shaen, strong
= < - - =z T g | chemical ador, 25% silt,
{463 bl ™ fPiece of red brick ~2" diameter at 4.8 ft bmi.
[ Be |
;f :;:; As above with fine to medium sand at 5.2 L.
g Few pleces of fine subrounded gravel 5.5-5.6 ft bml.
Bee yhghy . . . .
. , Loty Ais above with 15% silt, very dark grayish brown (10YR 3/2), strong
ARK-WE-36-6-8 . 11002 5. 2141 NE Bl ¥
& g ZLALNG 2:2:%1 chemical/decaying vegetation odor, trace of fine subrounded gravel 6.9-7.1 1t bk,
{@_@3 (gt
oot sp IFine to medium SAND: black (10YR 271}, trace of red sand grains, strong
chemical/decaying vegelation odor, no sheen.
ARK-WEB-36-6-10 11015] 80 | B521LSY &
(6-10) L As above with 25% fine to 34" dismeter subrounded gravel, piece of glass ~2" long.
neitl sM|Sity fine to medium SAND with black oily material, light sheen, trace of woad debris,
10 strong chemical/decaying vegetation odor,
ARKCWE-36-10-12 1 1038] 85 | 208 1 NE
(10-12) L iClevey SILT: black (10VR 2/1), soft, 30% clay, moderstely strong chemical odor,
ARK-WE-36-0-10 | 1420 10-10 % composite)
; s Fine to medium SAND: very dark gray (10YR 3/1), race of red sand grains, weak
1 2**: chemical odor, no sheen.
ARICG-WE-35-12-14 40 15681 N8
(12-14) As above with color dark gray (10YR 4/1), slight chemical odor, no sheen.
PARK-SWB-38-14-16 1 14101 100 1 308 1187 “
(L= ‘ . ‘ . ‘
(14-16) Ag above with sirong chemical odor.
- Sampling ﬁguigmenwowg
Drifling Contractor Hoart Longyear 4" cliz. % 5 1 long spliit spoon (0-41.8 ft brnl); 4-7/8" dia. x B
Dilling Method Foto-gonio f long solid core barrel (41.9-42.3 L brol).
Start Time 0818 01-Oct-09
End Time 1615 01-Oct-08
Ran 6" dia. casing beginning at 4 f bl
“Light sheen observed on sediment only in miking bowl.
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' BORING NUMBER  WH-36

L
PROJECT Arkema EEICA
LOCATION Portland, Oregon
mmmm in¢ PROJECT NUMBER C167.1103
' LOGGED BY Eron.J. Dodak, R.G,
Page 2 of 3
BAMPLE INFORMATION
%8 @ $ 1.7l & 28 ASTM SEDIMENT DESCRIPTION
EE E|®5lga2 £E
B Z = R S @
Q;fji S Msand {as above). ”
ML IClavey SILT: very dark grayish brown (10YR 3/2), soft, strong chemical odor, no sheen, 20%
16 P2 clgy.
ARK-WB-26-16-181 11301 70 Jerso LS :{ :;7
(16-18) jl:,;,, ap {Fine o medium SAND: dark gray (TOVR 4/1), race of red sand graing, strong chemical ador,
4 ik et " Hight sheen observad on sediment in mixing bowl.

ARK-WHE-36-10-221 15481 (10-22 compos]

Silt taminations at 16.6-16.7 and 17.0-17 .2 11, very dark gray [10YR 311},

Ag above.

ARKASWE-30-18-201 11451 100 3424

SILT: very dark gray (10YR 3/1), firm, trace of fibrous organic material, moderately strong
chemical/decaying vegetation ador, no sheen.

Trace of orange mottling.

As above with color black (10YR 211}, no orange motting, no organic material, moderately
winical/decaying vegetation odor.

@

ARK-WEB-36.-20-20 112081 70 1132t N

As above with a irace of fibrous organic material,

IR e a4 | o ‘:.j;:, wp (Fine to medium SAMD: dark gray (10YR 4/1), frace of red sand grains, moderately strong
ARK-WEB-36-22:261 12204 100 [18a1] NS L chormical/decaying vegetation odor, no sheen.

(22-25

SILT: black (T0YR 211, trace of fibrous organic materdal and wood debris up to 3" long, weak
chemical odor, no sheen.

2h

Slightly lighter color below 24 f bml, decreased organic material content.

Fing to medium SAND: dark gravish brown (10YR 4/2), trace of red sand grains, no odor, no
sheern.

ARK-WB-36-25-281 1245 100 |1028
(25-28!

ST dark gray (10YR 4/1), micaceous, coarse, trace of wood debris, no odor, no sheen,

As above with fine silt, 20% clay, no wood debris, slighity plastic.

Fine to madium BAND: very dark grayish brown (TOYR 3/2), trace of wood debris up to

N E-26-28-31 1 1305 Aty
ARK-WE-36-28-31113001 .80 L8TTLLS 3-1/2" long, slight chemical odor, no sheen,

ARICWE-85-28-311 13101(28--31

Sampling Equinment/Notes

Dirilting Contracior Boart Longyear 47 i, 1 5 T long split spoon (0-41.9 # by, 4-7/8" dia. x &
Drifiing Method Folo-sonic 1 long solid core barrel (41.9-42.3 1t bml).

Start Time 08185 01-0ct-08

End Time 1618 01-Oct-08

IRan 8 dia. casing beginning at 4 # bl
*Light sheen observed on sediment only in mixing bowl
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BORING MUMBER  WB-J8

PROJECT Arkema EE/CA
LOCATION Portland, Oregon
PROJECT NUMBER  C187.1103
LOGGED BY Eron J.Dodak, R.G.

iz@;g? g P g; o E % :ﬁ;}g ASTH SEDIMENT DESCRIPTION
A 4 e - 4 i b4
a3 - & 2l & & g
- o Sill famination 30.0-30.1 1t b, dark gray (TOYR 31). 1
As above (fine to medium sand),
Sitt lamination 30.5-30.6 # bml
e vagEn e p , ) ight spotty sheen below 30.8 f b, slight chermical odor.
ARK-WE-36-31-34} 1430 a5 238l NS Light spolty sheen below 30.86 ft b, slight chamical odor
(31-34) A A1 b, 83 above with colar very dark gray (1T0VRU /1), slight chemical odor,
o e sheean.
LT ESILT very dark grayish brown (10YR 3/2), race of fibrous organic material, no shean, faint
kAL fohemical edor.
34 <t e v to medium SAND: very dark gray {2.8YR 31), trace of red sand grains, slight chemical
odor, no shean,
ARG E-38-34-37] 1445 68 16,81 NS el
(34-37) s 35.0-35.1 SILT lamination, gray (2.5Y 371}, slight chermical odor, no sheen,
SBILT: very dark gravish brown (2.5Y 3/2), race of wood debris, slight chemical odor,
ro gheen.
As above (fine to medium sand), slight chemical odor, no shesn.
ARK-WB-36-37-40] 1505 0 21.01 NS 38 '
(3740 i
ML TSILT: dark grayish brown (10VR 4/72), coarse, mizacecus, no odor, no sheen,
40 GWIGRAVEL: dark grayish brown (10YR 4/2), fine - 1" diameter subrounded to rounded gravel, 15%
madium o coarse send, faint odor, no sheen.
e 1535 50 e NG
(4041 8 As whove with 3 cobblas 2-1/2" to 4" diameter, subreunded to reunded.
49 RyclBASALT: black, slightly vesicular (most vesicles <4/16" diameter), well indurated, no cdor, no
s e sheen, trace of orange staining.
- 1550 75 N Borehole terminated at 42.3 fl bml
(41.9-42 3y
Al
Sampling EquipmentNotes
Dritling Contractor Boart Longyear 47 dia. x 5 f long split spoon (0-41.9 f bml), 4-7/8" dig. « 5
Diilling Method Roto-sonic 1t lory solid core barrel (41.9-42.3 L bmi).
Start Time 0915 01-Cct-09
End Time 1615 01-0¢t-08

Ran & dig. casing beginning at 4 1 bl

“Light sheen observed on sediment only in mixing bowl.
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5 - B ,
BORING NUMBER  WB-39
~ PROJECT Arkema EE/CA
1 ‘ LOCATION Portland, Oregon
PROJECT NUMBER ©167.1103
LOGGED BY Eron.J. Dodak, R.G,
Page 1 of 2
SAMPLE INFORMATION
%% g . % o E % %ﬂ%%@ ASTH SEDIMENT DESCRIPTION
i B 6 g i o
3z gt ea] Sa
ARK-WE-30-0-2 11528 5;;; 0.4 NS GWSandy f:;i%‘%‘y GRAVEL: very dark gray {(10YR 31 }izw% @EE%:? ”Eé]?f‘if?, fine to coarse sand,
e fine 1o 3/4" angular gravel, trace of fibrous organic material (light brown), frace of
0-2) : glass and red brick debris up o 1/4” dia., no odor, no sheen.
2~ R— - S— N — .
ARK-WE-30-2-4 11545] 75 loelLs ML SiLT.»ww dark gray gwm any, ﬂf Yo fmad debriz and fine fibrous organic material,
very light spolty sheen, slight chemical odor,
(d-4)
AFRI-WE-38-0-8. 117101{0-8 ft composite)
Piece of rock ~4” diameter at 3.0 # bmil.
: faa it . . . . e
ARK-WB-39-4-6 116081 90 | 40]NS As above with color dark gray (10YR 4/1), no wood debris, t:m e of fing light Ejmwm
" fibrous organic material, abundant tan silt nodules up to V2% dia., no sheen, ¢ slight
{4-6) chemical ador, 10% clay.
ARKAWE-30-6-8 11885] 78 01 NS ! As sbove with color very dark gray (10YR 3/1), no clay, no odor, no tan sill nodules,
trace of sand.
{683
Piere of 1/16" thick x 4" long plastic at 7.0 #t bl
Piece of asphalt ~2-1/2" dia. ALB.Of bl
8” — Hodtm
ARK-WB-39-8-10 1ogool 60 | 821 NS A% above with weak chemical odor, trace of angular gravel up to 1/2° dia.
B8-10y
ARK-WB-39-8-18 | 1150| (8-18 i composite Two pieces of concrete ~2-1/2" dia. at 9 ft bmi.
' Fiece of concrete ~27 dia. at 10 £ bml,
30
s R A AP 4 - ; A8 above with no gravel, strong chemical and decaying vegetation odor, dark grayish
ARKAWB-30-10-12 L 08151 100 fazq 40 NE ’ v
= 2R 2 = brown (T0VR 4/2), some orange moliing, trace of fibrous organic material, 10% clay.
140127
As above with no clay, very dark gray (10YR 3/1).
; 12~ .
ARICWE-30-12-14] 0035 100 |1as| NS As a&fwm with moderately slrong :t:%%av%mm and decaying vegetation odor, 2% wood
debris 1/2"-2" long, no orange motiling.
{12-14)
Light brown fibrous wood debris below 13.5 ft bmi,
*Sheen cbserved 14-14.7.1 bml. 4= Fine to medium SAND: black (10YR 2/1), trace of wood debris, very light spotty
ARK-WB-39-14-16| 1000 so0 1140l Ler =l SR sheen, slight petroteum odor.
{1416 WL See page 2 for description.

Sampling Eauipment/Notes
Eheyart Lgngy@ar 4" dim, % 5 ft long split spoon (0-25.7 ft bnl); 4.7/8" dig. x5 ft long
wolid core barel (25.7-26.1 ftbmi).

Diriliing Contracior

Birilling Method Roto-sonic
Start Time 1520 28-Bep-02 W&n §" dia. casing beginning at 6 f bl
End Time 1200 29-8ep-09 warge was pivoted ~1 f north when the borshole was sampled o

6 fi bml, There was & large rock on the sediment surface that
leflocted the split spoon sampler and would not allow the casing
o be run through the moonpool.
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BORING NUMBER  WB-30
PROJECT Arema EE/CA
LOCATION Portland, Oragon
PROJECT NUMBER 1671103
LOGGED BY Eron J. Dogek, R.G.
Page 2 of 2
SAMPLE INFORMATION
£5 o g Els o g ASTM SEDIMENT DESCRIPTION
EE & E &1 a9 &
&3 = 8 o |6 S &
e s

SILT: very dark gray (10YR 3/1), coarss, micaceous, no sheen, slight petroleum odor,

ot
ol

fine SANE: very dark gray [(10YR 3110, 0% sil, micaceous, slight chermical odor, no shean.

ARK-WE-39-15-18 1030 35 24 91 NS Fing SAND: very dark gray (10YE 31}, 5% silt, no sheen, slight chemical odon

18-

A above with fine to medium sand, black (Y0YR 2/1), no silt, race of red sand grains, tr

ORI WT Y o . Aol e
ARKWE-39-18:2] 1045 100 14018 woad debris 1" 10 5" long, no shean, slight chermical odor,
(18213

*Sheen 20,2-21.0 7 bl

Sl larnination 16.55-18.60 # bml.

pa

it larrination 20.2-20.4  nl, gray (10YR 51, micaceous, weelk chermical odor, very light

P AL 20.4 fr as above with no wood debris, weak chemival odor,

ARK-WE-38-21-24 1100 100 gL
{2124y
*Sheen observed 22.9-23.4 1t biml,

AE-2 ft o, as above with no sheen, slight chemical odor.

St laminations ~005 fithick at 21.3, 215, 21.7 1t

Sitklamination with wood debris, 22.45 to 22.65, gray {10YR 5/1)

Sl lamination 22.9 to 23.0 f with wood debris, light sheen, weak chemical ador,

As above, very light spotty sheen, slight chemical odor.

SILT: dark gray (10YR 4/1), coarse, micacecus, some orangs molling,

i enor, o sheen.

ARM-WE-30-24.25.7 11130 100 8.9 1 NS

24457}
As above with color dark grayish brown {10YR 4/2), no odor, no sheer.
¢ FEBABALT: black, slightly vesicudar (118 o 1/8" dia.), well indurated, no sheen, no odon
i 1140 -1 0 et | o Borghole terminated at 26.1 f bl
(26 7-26.1)
Sampling Equipment/Motas
Diritling Contractor Foart Lnﬂgzﬁa! 4 dia, % 5 B long split spoon (0-28.7 L bl 4-7/8" dig. x B long
Diriliing Mathod Boto-sonic me core barrel {25.7-26.1 # binl).
Start Time 1520 268-Sap-09 an 6" tha. casing beginning et & 1t bmb
Ergl Thme 1200 29-Sep-09 lll%?pmw was pivoled ~1 1 north when the borehole was sampled ©0 §
Thers was & lrge rock on the sediment surface that

arnpler and would not allow the casing to

B

4 4 the split spoon
e run through the moonpook
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BORING NUMBER  WEB-42
PROJECT Arikema EEICA
LOCATION Portland, Oregon
PROJECT NUMBER C167.1103
LOGGED BY Eron J. Dodak, R.G.
Page 1 of 2
SAMPLE INFORMATION l
25 © g o ElE ] ASTM SEDIMENT DESCRIPTION
EE E|#g lgale o &
ARK-WB-42-0-2 [0820] 50 3.3 | NS G GW Sandy GRAVEL: dark brown [7.5YR 3/2), 30-40% fing to medivm sand, fine to 3" digmeter
(643 angular to subrounded gravel, no odor, no sheer, 5% silt.

ARK-WB-42-2-4 10830F - 1.9 | NB

SEEW Waravelly fine to medium SAND: black (10YR 2/1), 15-20% 3/4" to 1" diamefer subrounded
gravel, race of red brick debris, slight ehamical pdor, no sheen.

Sandy SILT; very dark grayish brown (10YR 3/2), micaceous, 15% fine to medium sand, trace
of clear glass, slight chemical odor, ne sheen,

K%—- g
ARK-WB-42-4-6 |0845] 40 2734 LS A6 above with 15% fine to 1.5 diameler angular gravel, trace of fibrous organic maleral, very
(48 light spotty sheen (12 spots), moderately strong chemical odor.
S
ARK-WE-42-0-6 112158] (06 It composite)
8 Piace of copper wire ~4” long.
ARK-WE-42-6-8 11045} 100 66,2 | LS SILT: very dark grayish brown (T0YR 3/2), soft, <5% angular gravel up to 1.5 fong, very light
(5-8) spofly sheen, sirong chemical odor.
" . &M
ARMAWE-42-8-10 1 1112] 100 | 2403 NE As above with no gravel, some black motling 8 to 8.2 1 bml, strong chemical odor.
{81013
ARK-WB-42-6-14 | 1450} (6-14 ft composite)
10 As above with 30% fine sand.
ARK-WE-42-10-121 11301 100 | 8687 1 LS Agabove with no sand, very light spotly sheen, strong chemical odor.
(10-12}
&
™ o Fine to mediom SAND: black (10YR 2/1), trace of coarse sand, possible very light spolty
51 dehean, strong chemical odor

1 pom, ML ISILT (a5 above)

Eine o medium SAND: black (10YR 2/1), trace of red sand grains, no sheen, weak chemival
odor.

ARK-WE-42-12-14 1180 75 35,90 N8

Plece of wood debris ~2" long at 12.5 1 bmi

Piece of wood debris ~1" long at 13.0 ft biml.

AFMCWR-AZ2-14-17 11313 78 8.1 | NS A above with shight chemical odor, no sheen,

{1417}
Sampling Eauipment/Noles
Diriiing Contractor Boart Longyear Fean 6" dia. casing beginning at 4 1 bral
Dirilfing Method Raio-sonic 4" dis, % & # long split spoon (0-26 f bmiy, 478" dia. x 5/
Start Time (638 25-Sep-00 Ylong sulid core barrel (26-27 ft bmid).
End Time 1500 25-8ep-09
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BORING NUMBER  WB-42

]
PROJECT Arkema EE/CA
~ LOCATION Foriland, Oregon

W%!(m int. WRC}JEKW"MUME%E% CA67.1103
peulting LOGGED BY Eron J. Dodak, R.G.
Page 2 of 2
SANMPLE INFORMATION

o b e
29 @ g |, El 5 &2 ASTM SEDIMENT DESCRIPTION
£ E El®giralze BE
& & b : &1 W o g

o BP LAs above,

ARK-WEB-42-17-201 13251 80 1 4.3 NS MLISILT: dark gravish brown (10YR 4/2), micaceous, coarse, no sheen, no odor,

(17-20)
18—
£y 2 G ' e # oty RUW
ARK-WB-42-20-23 113451 80 | 34 | NS T As above with 15% clay, fine siit, stiff, no sheen, no odor (clayey SILT).
(20-23)
20 i

A3 above.

ARIGWE-42-23-26] 14201 100 | 0.7 1 NS --2:1 5P |Fine SAND: very dark gray (10YR 3/1), micaceous, no sheen, no odor,

” ML ISILT: dark grayish brown (10YR 4/2}, micaceous, coarse, no sheen, no odon
e
- 14261 e NS ’ R JBABALT: black scoriaceous vesicular texture to vesicular (1/16” to 1/8" diameter
(26-27) vesicles) (very small vesicles), moderately well indurated, no sheen, no odor,
G-
- Borehole terminated at 27 # bgs.
28
4
Sampling Equipment/Motes

Dirilling Contractor Boari Longyear Ran 6" dig. casing beginning at 4 1 bmi.
Dirilling Method Roto-sonic 4" dia. x 5 1t long split spoon (0-26 & bmi); 4-7/8" dia. x 5 ft
Start Time (838 25-Sep-00 ong solid core barrel (26-27 1t bml).
End Time 1500 25-Sep-00

ED_000959_PST_00007927-00039 3/28/2018 SEMS_296192



integral

i ling oy,

PROJECT:

SEDIMENT CORE LOG
Portland Harbor RUFS

Core 1

LW2-C%8 pa {

Collected:
Date: ff /,53 104

WATH

Fecovery Length:

Recovery Efficiency; #8 Tgﬁ

Craw: Ty /¢

Time:

Drive Length:
Tide Level (CRDY:
(2-#tudiine Depth:

e

!

at

8ed (2§

YVessel RV, Nancy Anne (MES)

Processed:

Time: é 3
Lore Length: :

Location: g;;”;www u(: Y

Crew: T M sF

Depth in

Core Lithologic Description:
{cm) (Grainsize, color, densi ngw ’twc:gg, odor, organics, debils }

QS/IW?” j rw;,

fo”wé@ .

TRl A

MW&M

Fewﬂ(wé g

}"ﬂ“’ f“m JM»( |
%J{j{{é&f /w
e Sowe.. me: y‘é«é
Z"“’?}m (&ﬁ "“?3%&4«1
nga V. rmolt-.

£ 4
Core segment breaks at (om) ()~ 04 DA Vil Ja ik 20 2T 5¢
7 7 t
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E%ﬁ SEDIMENT CORE LOG
- PROJECT: Portland Harbor RUFS CorelD: LW2-CX7/ pg.s of_y

Collected: , Processed:
Date: @‘géﬁ 104 Drive Length: [&;M Date: {/ {2, Jo4
Time: 7o %mm Tide Level (CRD): Tirre: e 5

Recovery Length: _/&~  Mudline Depth: __ & 4 Core Lenglh:
Recovery Efficiency: G5 Vessel: R.V, Nancy Anne (MSS) Location:  Cow e Lt
Crew: Ty ol BT Crew: g0 ompd g8
Depth in Grain Size EipA
Cora Lithologic Description: (%) PID

{em) {Grainsize, color, density/consistency, odor, organics, debris} G spct | Photo (D Hopm) Sample 1D

‘ﬁ?} ?Q‘,{;m T , f}ﬂ“”?’,,mi ,/‘j,g#,gdf“ ya’m
4 Mé[wj o ot EAE Srom  Son

A‘g&*&}gﬁf' 2, 4;3/ ﬁ{’fw ;,1) Wﬂ’g[%%{ T(h e
pio oy wt'ﬂﬁ(f PYWt L TAH ff&*”ﬂﬂ‘"

s Bl e }
Sa D Mf to —ed 4 ;mm,

’“‘“um&f ,z «Mfo m(/ , mwﬁﬂ,ﬁ,}‘w :(z
J»?v(;},,,é/'%ﬁz {3%

T s

%

Ntnd 2 et =D

1 s 4o {Tﬂﬂwm/«ff% me I I Y O R o
,,»j& pATELVAL. ﬂiwﬁf»{«% 85, St MM‘wczzf B ISR R I Y o= >4
[ww? C**:’y VZwﬁ? . fw,m(&‘ﬂff = i
%M’mr mat o

NSAub o Sier, 23C 862 S495 . |l o | N EV N
Lae wm W,f@w SHE §raa broun , ||| L s
o | Loy “miva. Fluned, jww:zr“m 7" O R SR I
| Bb2= 895 - St , demun . Hweetae || L

‘*‘y‘"‘ Jx«mzj ,zr,,mf/m Mjffﬂmwn f”w/%w i DU USRI SPDPTDUTINE SR B
e N EE T DG i, ,?/w;zf.qrgﬁm,ww”.” SUUY: [ B

Core sagz‘mm%: breaks at (cm):
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inte [ SEDIMENT CORE LOG
PROJECT: Portland Harbor RI/FS CorelD: LW2-C¥wzpg b of 1

susalling e,

Processed:

Collected:
Date: /al2% /05

Date; /2t /05 Drive Length: |4 -
Time: _Jg59 Tide Level (CRD): Time: ais

Recovery Length: |7 1~ Mudiine Depth: YWids’ Corelength:  fa

Recovery Efficiency: 307/, Vessal AV, Nancy Anne (MS8) Location! Fapn ondd

Crew: o 4 V T A Crew; A e wer

Girain Size FID/

Core Lithologic Description: (%) PID
{em) (Grainsize, color, density/consistency, odor, organics, debris) | G | 8 | Si/Cl Photo 1D | (ppm) Sample 1D
2 SN M A BEL ko P L - B

_
A e e

Depth in

z

(o700 00 W URURE T e R
&
foandhe  Lowong il

iy .
I TR UHT T | VISR NN SIS ERRE

N 360 B2
AAAAA N T T 7 DT

e S NN

Bvdi s
e

u;#{}f

P

B W 2 —

e

Core segment breaks at (em): N [10° Jy0 - 2 e = 3V S - Al gt Lt it
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SEDIMENT CORE LOG

PROJECT: Portland Harbor RIFS Core ID: _LW2-C % Wz.:w Lof
Collected: Processed:
Date: 104 Drive Length: /9 Datel. /, 104
Time: &g E ide Level {(CRD): Time: [6 g
Recovery L wg‘m z Y. e Mudine Depthe ;:%@@fw Core Length:  54%
Recovery Efficienc :W;L > f/ . Vessel: R.V. Nancy Anne (MSS) Location: _Cpre Lab
Crew | LT e Y Crew:_ mMT JM sF KPTD

3’(@:
, féx«w AMQ,
Sean ol

x‘:ﬂw ,ﬂme‘"

Lrow G ced e, - £ Ve G o O
f“m dw.mg D £ e C/mw

i

Depth in Grain Size FibA
Core Lithologic Description: (%) W%{:},rf:
{om) (Grainsize, color, density/consistency, odor, organics, debris) G st st | Pholo D Toem) Sample 1D

L1~ 28 ey

= F

3[“[

Brown O sed toe ~stases

froee. Pt mﬁm Sned .. Sprar M”Zf

S {)"M

@ (0 ~ (0%

(o -1,

‘ .e'.m - xﬂ&

(bt 2- fte$ Lk

=t FL .,

13203

f:@u J»A'f:

C?{&M

et

-, .5 M!«M J&w dpein
4’&&5&4 ( rep. (W/ﬂ)

S bl S ﬁl‘mm it

a”(’M C, %;a

z e g

_m"‘“&tﬁ
Coniis &

COPDES

| Brositare pasreE oot ovd, ream) | |
Siet ., et BlowI 1o, 1Etlowd , fOS Sand
*3 ’}% Lo, ESBLATED]

Core segment breaks at (om):

: /':m*:z:
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Attachment C
ERM 2005 Upland RI Report
Figure 8 - 3D Views of Shallow
Zone DNAPL
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3D Views of Shallow Zone DNAPL
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Portland, Oregon
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